Biological activity assessment of 1 alpha,25-dihydroxyvitamin D3-26,23-lactone and its intermediate metabolites in vivo and in vitro.
The biological activity of 1 alpha,25-dihydroxyvitamin D3 [1 alpha,25(OH)2D3], 23(S)25(R)-1 alpha,25(OH)2D3-26,23-lactone, and three intermediate metabolites of the lactone in vivo and in vitro was comparatively examined. The three intermediate metabolites, 1 alpha,25(R)26(OH)3D3, 1 alpha,23(S)25(R)26(OH)4D3, and 23(S)25(R)-1 alpha,25(OH)2D3-26,23-lactol, stimulated increases, as did 1 alpha,25(OH)2D3, in intestinal calcium transport and serum calcium level in vitamin D-deficient rats fed a low-calcium diet. On the other hand, 23(S)25(R)-1 alpha,25(OH)2D3-26,23-lactone increased the calcium transport but decreased the serum calcium level. 1 alpha,25(OH)2D3,23(S)25(R)-Lactone and the other three metabolites stimulated multinucleate cell formation from hematopoietic blast cells in a manner correlated with their binding affinities for the 1 alpha,25(OH)2D3 receptor. But 23(S)25(R)-lactone did not show any inhibitory effect on the multinucleate cell formation induced by 1 alpha,25(OH)2D3 in contrast to the results obtained from unfractionated marrow cultures. Conditioned medium obtained from 23(S)25(R)-lactone-treated MC3T3-E1 cells inhibited the formation, probably by the action of some inhibitory factors elaborated by the cells treated with the lactone, whereas conditioned medium obtained from 1 alpha,25(OH)2D3 or other metabolite-treated MC3T3-E1 cells stimulated the formation. These findings suggest that 23(S)25(R)-1 alpha,25(OH)2D3-26,23-lactone might inhibit bone resorption through an inhibition of osteoclastic cell formation and that other vitamin D3 metabolites stimulate bone resorption by development of new osteoclastic cells in addition to indirect osteoclast activation.